Canine parvovirus NS1 protein exhibits anti-tumor activity in a mouse mammary tumor model.
Many viral proteins have the ability to kill tumor cells specifically without harming the normal cells. These proteins, on ectopic expression, cause lysis or induction of apoptosis in the target tumor cells. Parvovirus NS1 is one of such proteins, which is known to kill high proliferating tumor cells. In the present study, we assessed the apoptosis inducing ability of canine parvovirus type 2 NS1 protein (CPV2.NS1) in vitro in 4T1 cells, and found it to cause significant cell death due to induction of apoptosis through intrinsic or mitochondrial pathway. Further, we also evaluated the oncolytic activity of CPV2.NS1 protein in a mouse mammary tumor model. The results suggested that CPV2.NS1 was able to inhibit the growth of 4T1 induced mouse mammary tumor as indicated by significantly reduced tumor volume, mitotic, AgNOR and PCNA indices. Further, inhibition of tumor growth was found to be because of induction of apoptosis in the tumor cells, which was evident by a significant increase in the number of TUNEL positive cells. Further, CPV2.NS1 was also able to stimulate the immune cells against the tumor antigens as indicated by the increased CD4+ and CD8+ counts in the blood of CVP2.NS1 treated mice. Further optimization of the delivery of NS1 protein and use of an adjuvant may further enhance its anti-tumor activity.